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ANTIMICROBIAL POLYMER PARTICLE AND ITS PRODUCTION 

PROBLEM TO BE SOLVED: To obtain an antimicrobial polymer particle having improved 
affinity for resins and coating film properties and excellent antimicrobial properties by 
using an antimicrobial metal component. 

SOLUTION: This antimicrobial polymer particle is obtained by supporting an antimicrobial 
metal component capable of forming coordinate bond to a functional group (silver 
component or the like) on a hydrophilic polymer particle (0.1 nm to 100 jom average 
particle diameter) consisting of hydrophilic polymer gel having a crosslinked structure 
comprising hydrophilic units each containing a nitrogen atom, units each having a 
functional group containing at least one atom selected from oxygen nitrogen and sulfur 
and crosslinked units. Wherein, the functional group includes a carboxyl group, an amino 
group, an imino group, a mercapto group or the like. The supported amount of the 
antimicrobial metal component is about 0.01-70 wt.% in terms of the metal based on the 
total amount. The antimicrobial particle has good affinity for resins and is useful as an 
antimicrobial resin composition (a coating resin composition or the like). 
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(54) UfflO**] tftBfttf 'J V-tH?%±XPtV>&&j& 

-1 OOum) IC. m&&2tzMix&<ffi£*im 
mns&a. r 
tt£Rj*#0fflft»i, £ftcoo. 0 1- 
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-100// mT'^ilB^S l %m(tfm&* 0 
^11**4 ] ft®tt&RJ&##* ®* * 

T, £i*<00. 0 l-7 0feA%f*>^flS^liaa^ 

iOMm*>B*tt#y 

mz^mtnixitttstxmztifzinm&m. 
&w<n i -5 o**xr**iWc* i B»«astt* y 

nwfr**** d^a^tfctf^MMctttfy^-tt 

Bfc**trtMSffl*». 

g§k ta^f&fiiBttttiisai*«i«»*ife. 

[0001] 

tt*y?H»aJ:tf*^a*tt* wfittBtt^y^ 



BBfiiftfcfcKhr*. 
[00023 

[tfcfto&fc] jfi^. B^fcBflfcaMWaWSft 

xv^. zexmimu* as. *r««tt»B»Bi 
i^c^f^ta&fcmii* scBtt. EP^tt. ffl^K 

t**b4*:"'hl E*a* 

fcBBftttBflC*. B«aWj&, 0tttf. 
ttB**?WK'afflWtt*WUc<*\ Aft^>£ 

tffB3W«r»*J:<flfflt«>^tti. tSB 
[0003] U>t. *S«U^iBffl«:S«aBBW3-^ 

y^-t^Bftft. ««tt***^». tarn 

f< y^K^fiSKW»ffit>®TL. iv) 
h. 

[00 04 1-*. WB**^t:«^ 
fitBfflfe^KSilTV^. ^^2-288804^ 

fcffi-< *y k t*triHftfiBB««A < BBjF**i"CV^. 
^BS^4 - 1 7 3 7 1 2^&«fcti* Xikfe>BBji»7 

*TOn$nTV^. ^R¥8- 1 5 13 1 0#^«U 

^cfilBttfi^, ^^f8 - 1 6 5 2 1 2^£«fc 

u, mmzm*)&^m&zft&x'$%\>\ 
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[0005] 
[0006] 

iae**«fc-f ***>*>*8] i?ieas 

0. 1 nm-^10 0Mm8*TfcoTiJ:V\ tffiffiffi 
|^€r^6«*il^y^-tt : W&«* t: ^ ttt: 

isiuwi.' inatttt#y^-it*fc«w >* 



r|W*|cyT-j kuaw^fc*. 

[0008] 

^ttT'ft&. mt Lt*w*«*tt^y 

[0009] 8*&i-^hkLT(i. a«tf>&*tt7 
[ 7*y/HR. ***W 

^/ux-x/w. ^yx^uy^ya-^/xtiv 
T?yi'-b. ^'Jxtvy/'Jn-;^^ 

I oo i o i m uv^«*ttA-T bca*, *»tt#y 

S)m^7M«itf, (^^)T^y^T5 

^TKtt^-- 7M» if * . N -ffiffi ( ^ 9 ) 

T^yiUTSHktTii. N->f-lK>^> 
7*y*7SK. N-X-^/K^^) 7^»J;U75H, 
N-^W) 7^yJU7£H«rWN-d-i 7 
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9) Tfvt'Ts vzztfmfFX'Zh. a*ftx 
/u*/w ( * ? ) r ? y s H«ts t * #u 

[0011] Ettttxx-, h fcfcwt % -K*«*fc*0 
Wffc£ (ftfciE&tt*) fct-Ctt, Witf; a***^ 

if) „ t ho^a*. rwws <**5*. 7**/w 
»w>c,. 4 ri^/^t') . */w*x;i^. 

?5T>yx-?-/l^ #x3-/Ma3t*-£03f#&tfU 

S/a/l'tfx/US, 7?/^££*0* 'M'^B 
a, x^yg. (7 'J/W£, 

x/wgfci: ) fcifaWrC* I. 

[00121 8BM*«r*o«a ) t 

txu, «itf, rs/a, *yxtts>7/i**75/ 

H^yya. wv«. s*s*rfc3SB2 (troy* 
y/ug. e^y tr^^x/ps. *yy/u 

£)" >tf?9^>x-^*^W^'C*** 
[001314 **H«r*tfWS (WcRfifcti*) 

^xx/ws. *;t7**/i^ 7/u*n^*x/ug. * ■ 
**/W^4/V£. ^/M^x/wg. •M-rt/Wtf^S'/W 

g Xrt,*yK2 <X/U*S) . X/U7 < 
7</SK ^B** <***W +717 

[0014] U v-ttW, KfRW. S*® 

*U y xA**if) KKtfffiX* i . 

[00151 ±E*&iaBi1«W*^*>**- t* 1 ?* 



[0016] m^mLiitm&&&Mt<r}W&£.% 
£. fey -s;;w» if) . 4**MrWHi Cf 

*-/U£. ***M H«r^] #£**U>. 

tnttftM* <w*.tf. 

(0017 ] a*tt;j? y ^-^KSseajBS:*^* 
fc^^exx^Mi, eaattsr'y^-tt? («i 

«ttWfflWrif«J:dC ISS 3 0 0rS 

*) COSHXtWV^Wtt*^-. SWxx-yh*** 

.-Kyv- (t'x/us^M^u v-) *cti, as. 

^) r^y/wrsH, xfi/^ua-^' (^^) t 
^yu-b. yxtp^'^-^y o^) r^yw 
-h, rneuy^yn-zwv (^^) T^yw-K 
s^roeuy/ya-^ (>^> r^yw-h. >y 
>^o-/wro^yhu (^^) r^yw-h. 
xyxyh-/pbuxtirb7 r^uu-b* 

[0018] ^XtaWjnRJCti«*?rIH^k-f 

(«^sxti(tJB«a^fi#yv-) ria. 

tffflHMitVit* ^/USXWBN**«3S«r^&*&- 

i:) ;j|c»J--fyS>r*-b:#yT5V:WWx** 
^SSr^l>x^^^l ; e***ir/y ^^*5 
ttWtf^ni. «*tt#y-7-*«tHn^->;V«fc 

^r^^. assent lt, #y-fv^r*- 
■h. «ai*tt) ;to**»ttyy^t*t"*<t'6* 

D^y, pt^fy^h^r^x^^ jt^iPMlXh 

if) i a^^r/'J yW/^W^iii. ®* 
ttrffyv-^rayg. 75 W 

OX^xS^^t^x^Mt-^a : tf^sr^ir/y 

[0019] «*tt*y -e-fi^wSSttKtt. Wits'. 
JSffiax^ h (XtiSSttJfl) 0. i-30fi* 
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X.«t<tt0. 5-20S**L *»)ff*L<*il 
-10fift%HgT&&. 

[0020] ^fcfcfclTtfcSbKtt* U ^ft 
2, */U*7bg*fc'*£0*>^-xmS*tf:xx 

( (>^)r^y/wTSH. n-»*<**> 7*y/u 

fcjLH^b) &«xx.y b 
#*ft*ifTJBj££iT.*xx.y b) fc<0&fi-&f*Xli£ 

[00 21] cn^coa^tt^U^-S^i. 

WXXril. < * * > T9 U nx b U /I*. W> ( > 

y*£T1BJ&Sft£xx?h£^T'^T 
[ 0 0 2 2 ] ff 2 bVvarttt^U *7-fiTO: 

<*»#y7*yntf. s^tfyt-x/wtryvy* 

, 77^75 Fox hfcSfittx-^h^^t 

*i 7?y*»*a**. *«s«aw*-*T^y;u7 

5 b'-t'XA^y 3^it**T**T? 
y *7 $ H - * ^* 7 b > *;US&X?- I' , 
g^tjt^i-&7^U/U7 5H- <X*> 77'J^ 

10023] «*^yv-ttw«ai-(Rtttt3.- 
r&, .«itf, sryv-tt^igafco, o. oi-i 

0$y^W »4L<ttO-: l-.55y*1«ST* 
4. fcfc. ffittttxx^ bSr^-r^^/v-cOflefflfi 

5-10 0mft%. #*L<li 10-10 
0£ft%, ££C#aL<li2 5-l0 0£ft%g») 

[0024] !jvgtt&R^<Ofivffi«tt$rWSDtC^S$ 

v\ #ftTOWJtMil*tt. Witf* 10-1000 
m* /g, #*L<ti50-1000m* /g, 
#iL<iil 0 0.-1 000m 2 /g^ST**. 
[00251 tt*«H*tt* y v-coB^ti, « 



0. 1 nm-1 00/im, »4t<ttl nm-30/im 
(Witf, 1 nm-54im) . J: 9»* L<tt5 nm- 
1 Ojmm mid Onm-liim) ©RCftO, 10- 
SOOnmSflrrfco-CtJ:^ «*tt#'J 

saw* h y ^-eb^sa*. 

i: ) . «*Bto«r«-*w^y^--^^* 
sKy^-tt««*tt«e« (Witf- #y^-a 

[0026] «*tt#y 

^ -f^K^ yy*«rfc***OWSS> t^t 
«*tt#yv-tt^fcfl5MS^UTV^. tnffitt^ 

[0027] |»tt«r«-*«ft^*i: tTtt, 

w*r>, as. me*yv-ow»fc*fLTWMt 

tt, ***HWli+ttWvmT*oTfcJ:^. Tx 

a; i/'-fy^v^^^^x^i,. -t^by^^ 

[ 0 0 2 8 ] tf i L^«ft^»Wi. M^H5^ -«i 
tf, Aoyyfttt (AgC 1 . AgBr^if) . Aoy 

yKffi^^ayyftffi ( Age i p 4 . AgC ! 

0 3 . AgBr0 3 . AgI0 3 W) . ^ftSfi <R 
SNS. ffiKffi. KBffl^f) . «BK«a-(BIMI. 
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■-*>K*»tftLTEaU ttffc < 

*7V4 tm. "tyyMWs. teys^uK*. 

y baU JUS*. tx^/Wflfttrtf) $rS^LTt>i 

kiciO. Shelter**. 
[0029) ffiffitt&S&tt^ftfiti * tftattSrift* 

^y^H&i^fii^o. oi-7o&a%, »4L 

<tt0. l-50ffift%. J:Off*t<ttl-4 0fift 
ftfc5-4 0SA%8SrC*>*. 

10 0 3 0] *mm* v^wmtn. mtf * h 

lnm-3Mm. »it<til0-500nm, 
fc£50~500nmS&) 0&*tt*y . 

mnv. £&<oi-5onn% <»iU<ti5-4o 
m*%> area*, a 

[0031) [Ifflfcry "*HaWK5fi*fc] 

EST*£fcc:j:o. a*tt*y7-«B^F&*3 

tt»«ktT«i* *9J-fr. *9J-fc* HTyroyt 

tt»«k<0«^ti, Witf* m%/m= 1/9 9-7 
0/30 (££%) , ff4U<«3/97-50/50 
( SS % ) SK<0Kffl*' S & * . -*>fcK 



fcfift-f X£ 3 ^ b n-^TS 4 k k t> 13. 'SW 

fttexxmwfinvh*). ft3*hT«*tttfy^- 
1003 2] w»ktt*yv-ttTO, tOTtt 
«*. jwtwctw^utiw^wyy-wi^ 
gwcttsKy v-t«B^««:, tfy-e-cm-Mtaai 

flHW**8u «WBfc«*tt!Ky^-k^«i« 
*7 U- b 5 4 Wc * fc i ^ ift* £ k # 

[ 0 0 3 3 ] 

fl&Ci. 4?y^-«Kflfc4619E»**^BWIfc* 
*tTt>J:<, ^Lfc*y^-fc**HFRJB*ir*« 
JBl/CSALTfcJ:^. «*TO6*«mtTi|fy^- 

yy;U»i, Ueyaaa.N. et al. lnorg. Chea. Acta. 8 
9. 19-23 (1984)(CKtt*ilTV^*JfeW»l:T»AT' 

[0034] *U v-li^ lcW&OTtt^K^4^oa 
[0035] *5tt8»fiBtt* y . 

tt^yv-Tm^nxv^/^. fias^^wsi^i 



(7) 



1-222402 



fflfis (mix* mmtitm. 

[0 0 3 6] [OTttfflB§m«J] OTttfflB§»fiR«3tC 
awe.. fflB&li* ffifc£J6l;T£v>EHfr*>58iR'C& 

dpyxf-vv. ^yrntfpy. ^^^/us. k 
Xtttfyrntn^if) . T?u/w&fi!B& (*y*? 

, z+isymmixvzw. as® 

. W^xiWHW <*yfi*Kt- 
xf-l^-Stt&t-/H«&fc. IHttfxfr-ttfc 

y t-/wr/U3-/w. y- trx/wr/wa-^^ft 

if) , rffUx^r/l^fflK {irs»Tfr*V>?V'7 9\s- 
h. ^yr;^w^7^w-h:^fi^yxxT/u 
fflB§. stt^yx^r/uffi^a') . sK-u^i/^vtt 

ft. 4TU7SHttB. i fmtt&®%i fx* 

'*l/tMk 7x/->w8!ft* <;isfiy®te. xm*V 
x*x;Wffll§, • t'x;wx^T/Ufflll> S'T y ? u- 

$yfflSS*fc'> **] . #*fcttfflft tx**^ 

yxxr* r*yv-h*WHfflfl:tt*ytf' 

v\ aura, jmbmw* (X7^y 3 y, ?r 
??x*i:) , iMctt»»* (**/ryyjvtf^> 

[oo37] *»«w«isarit«rti. » asu»* itu 

fcoTfciV^ ttfWr*W>3— ^tfMJfflBft (>< 

comu\ imtt#y?H»**trim o-t 



OOJUUHCtttTO. 0 1-2 0 0£fiS. #£L< 
ttO. l-10 0miS. $ fcfctf* L<(*6. 5-5 

omfism£T*>*. &r (&M) w* 

[0038] *»»ofiaitttti8«jfi*tt. m*<oaara 
sl mix , (BHU&jun. **h««», 
sw^t') . ^sbn* rawR. bum* am. * 

.[0039] ftftttftftttittli (Xlin-r 4Vfim 

ffisrfm) ttv'metjiBttsKyy-tt^k. fflBsxti^' 

ffljfcH^ttfcfctt. taffies. Bitf. 
[0040] fflBti. iaffl<03-r ^ ymta-f 

[0041] #»B^tfflttsKy?-tt : f' (ttCT) t 
[0042] 

asttttjgsr^t&a^tt^yy-^^fl^e^.fc^ 
xu*4W) miotff o x m&timtmx'Z . m 

[0043] 
SlttWl 

[«Btta*tt#yy-«ttwa«] r^y^rs H4 

g (0. 0 5 6^/1-. 7 2. 2W%) . >^l/^t*X 
T^y;UT5K2. 4g(0. 01 56^;U t 20. 1 
, ±3 J: 1/4- (N, N-y'xWf^-^ 
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jf-K)X*l'>''l- 6g<0. 0 0 6*/U. 7. 7* 
x?y-;U86ml*}J:tf*6mi 

o 5 g fcfflwc % TA^im**. £K6 ox:r i 7 
[0044] RJEfc£»£. x*y-;n 

0 0m 1 . *5 0m 1 fcilMdMtM* »j?A2 

10 0ml fcJ:l/*l 00ml <oa^«T2@ 
*tC&UDU lN-tttt**toLT-pH*»5fcM 

<wrau ttea : ? : ex^y-/nodmifc<kt/*i 

00mloa^»«rC3Eft»t, $S>C*150ml 

coo45] [«««B»!ifyv-aww]a»L 

tifcRftTCmi. 05g(0. 0 06%IP)fc 
*15 0ml fc<OE<&»*StflOU £«BT2B«a«tfU 

U artM^£*15 0mlT*l®; 50 
mI?2Glft»U &fffc**-fSCfcUJ9. fifcSfttS 
ft*y7H»<¥^^tt6 0-9 0nm) 
(HX&7. 8g . *##Wftl4. 

Q*g^..«»«2 2. 8fi4%. ©¥89; 9 
%) . 

[004 6 3 £fcfl2 

[^a*^^-^^) T7U/UT5 F4 
g (0. 0 5 6^/U) . y^Uyt'^T^U^TSH . 

2.4g(0. 0 156^/u) . fcitM-t*xn,ey 

y>l . 6g(0. 01 52*/U) <0&£iS£* x^y 
-;P8 6m 1 *J«fctf*6m 1 <0&£«ac&ftlU TV 
t'JM VV^nxbyjUO. 0 5g£ffi^T, 7*** 

ga$v+. iaS6 oxrei 7^rsKtixS^t^. £<or 

JEfcfcWC, t&£6 0X:£tm&LfcflL fcl. 5B*|5H2 

•ffiftftStiMriMBU 5 Om 1 1'20 

Wife, ' 

[00473 [mmmfi#»v-&?rtmimi 

fcjfclfttt^t:. 5 8g(0. 0 152*;U) 

fcTKl 5 0m 1 fctt&£iS*&llflU SST2'Milfl s 

nilT2El»»U «ffi0»r&£fcfc:J:O. 

(¥*ya^»9 0-l 2 0nm) £t# 
A: (Q|8. 6g (fcfcllStffcS) . *#£«1 
3. 3fift%. «£«3 5. 2m&%) . 



[0048]gifcfl3 

t jaaMcttsKUv-attwHR] t? y/PTs k 

4. 5g (0. 063*;U) . *+lsy\fXT?V*T 
$K2. 4g(0. 0 1 56*/U) , fc«fctf7?yjt« 
1 . 1 g ( 0. 0 1 5 2*/U) <om£$Kfc, X?y-/W 
8 6ml fc£tf*6m 1 ^^JfcKaajQ t , TVf* 
>f yV-f-nxh'J/UO. 0 5g$rmv^T v T/^^35® 
iSS6 0m 7^fajtKm-&L^. £<0RJtHC 
fcv^T, lSK6 0X:tCiO»U^> ttO. 5B*ISB£6fc 

****M«U fcKfe?** 15 0m 1 T20fcfr 

[0 049] [«^{«fl^y*7-fi^0S»]i^L 
fcitea^C, «Kffi2. 58 g (0. 0 1 5 2*M 
iiTKl 5 0mrfc<oa^?a£8d}OU s^T'2^sb«? 
U JttfftBftftftL ft«tt«>>y-JH 50 

»^y^-ft^(¥^S : F€W9 0-l 20nm) £ft 

dRfii i. 5g i&*m#m-) . *#s«i 

3. 9M%. ffi£«2 5. 7mft%) . 
[0050] [ta®tt<0&fi&] ttffitt* . OT?)«fc 3 IZ 
L/C, B*<t^ffi^#©^CmtTfi/i^W«niR 
g (MIC. ppm) C,fc9f¥fffliU:. 

( i > m 

vam 1 *. mK^x y * y^mM ( «>f ^ 

3fift%) 
3fift%) 

< 2 ) mmm 

/H.^i: ^7'fa3"/^ T^U^X (Staphy 
lococcus aureus) 209P JC-1 

J$m :3-i/ x )i/7 n 'J (Escherichia coli ) NIHJ J 
C-2 

< 3 ) «% 

ii, ^ta 9 gRmzM ixwmim 1 ^&g?o«^r 

«®^3 7«CTl«^Ucf*. PJtSifiraS««?LT 
1 06 c f u/m 1 ^i^®ia*f8&U:. ^*?:^1 

[0051] 

tan 
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* 1 









9mm 2 




ttttWl 


item 


&. aureus 


1000 


250 


2000 


>8 000 


4 0 00 


E. coli 


500 


250 


2 000 


>80 0 0 


4 0 00 



(0052l£fc«4 

-XUV-3'701) 9 9«*»fc*a#.U1*Wlfc* 
JtftM3 

5Ot0|2O«^fi^ , J^~^tC^i-C. tt**W2 
[0053]&fcW5 

ns-1200) 9 9nA&immx) tma; 

JtttW4 

«|W2tf>«fl*a»#U^-tt : ffc««* it«W2 



IHMIU. 

[0054] *i/c. immmzn+hvmm<r>m& 

7»>l^;* (Staphylococcus aureus) 209P JC- 
1) fcil/^KS (Xy'JxT 3'j (Escherichia col 
i) NIHJ JC-2 ) ?:^i^3X^J6(NB. T 
3 7«C. 18-2 0*fmmLK&* MEl/5 0 0tC 

«RUfc*a^ a (n b . mi ) ras:** 

U 10 5 cf u/mlCOEKS^^Stfc, fiS3 
SmmWy^f^^t-y^^-^ (Suiilon) £ 

Tg£ (2 5X:) r2 4^IBJKcaUc. ttSteb 

fj@^ffl^x^-b^offiSi:2 4^iateaaw)a 

[0055] 
[*2] 



a 2 











mom 


0h 


24h 


sm«4 




4. 


3x10° 


< 10 


Jfc*2#J3 




4. 


3x1 0 s 


1. 5xlO a 




Sl aureus 


4. 


3x10° 


<10 


ItftflH 




4. 


3X1 0 3 


3. Bxl0 b 






4. 


3x10° 


7. 7X10° 


£16914 




1. 


7X10° 


<10 






1. 


7x l 0 3 


1. 1x10° 




E. coli 


1, 


7X1 0 D 


< 10 






1. 


7X10° 


3. 5X10 D 




i 


K 


7x1 0 3 


1. 5X10' 



*U:*(«tt. #£feC«feU fflflttfcttTLfc. 
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*0XUto:<* &mtffi^. -ntc^LT, im&2 
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